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    Abstract
The Sundarban is the largest mangrove forest on earth, jointly shared by two countries: 
India and Bangladesh. The Bangladesh part of the Sundarban was enlisted as a UNESCO 
World Heritage site. The Sundarban, as a mangrove ecosystem, is home for a large variety of 
flora and fauna, providing a number of ecosystem services for this region. Besides natural 
resources, Sundarban has significant cultural and economic values connected to indigenous 
communities. During the past few years, Sundarban has been facing rapid biodiversity loss 
due to growing anthropogenic pressures. Hence, there is the need for effective conservation 
efforts. This study is an attempt to identify a framework for adapting a nature-culture 
approach for the conservation and management of the Sundarban by rethinking the 
traditional sectorial conservation initiatives.
KEY WORDS: Sundarban, conservation, nature-culture linkages, sustainable heritage 
management
    1. Introduction
The Sundarban, literary meaning ‘beautiful 
forest,’ is considered the largest mangrove 
forest on Earth and one of the major agricultural 
landscapes of Bangladesh. Conservation 
efforts have been carried out in Sundarban 
for the last 150 years. In 1997, UNESCO 
declared Sundarban as a World Heritage site. 
Besides agricultural and natural biodiversity, 
Sundarban is substantially rich in ecosystem 
services which made it one of the foremost 
agricultural landscapes of Bangladesh. Due 
to numerous anthropogenic pressures and 
the effects of climate change, Sundarban’s 
biodiversity is under threat of extinction. 
There is a need of a paradigm shift in current 
conservation efforts to rethink traditional 
sectorial conservation in order to propose 
holistic approaches that consider both natural 
and cultural values together. This study tries 
to develop a framework for a comprehensive 
approach to preserving Sundarban by linking 
nature and culture in a holistic manner.
1.1 Overview of the heritage site
Bangladesh, a low lying deltaic plain, was 
constituted by the combined river systems of 
the Ganges, Brahmaputra, and Meghna rivers. 
The river system in Bangladesh is carrying an 
enormous amount of sediments every year and 
emptying them into the Bay of Bengal (Iqbal 
2010). This process of land making, between the 
Bay of Bengal and the Bengal delta, generated 
the growth of vegetable and plants that evolved 
into the largest mangrove ecosystem on Earth, 
known as the Sundarban (Iqbal 2010).
 The Sundarban is situated in the south-
west districts of Bangladesh, lying between 
latitudes 21°39′ and 22°30′ N and longitudes 
89° 01′ and 89°52′E (IUCN 1997). The total area 
that the Sundarban covers is 10,000 km2, from 
which 60% of it lies in Bangladesh, covering 
6000 km2. The land area of the Sundarban 
occupies 414,259 ha (70%) with water bodies 
covering the remaining 187,413 ha (30%).
(1)  Shahjalal University of  Science and Technology, Department of  Architecture, 3114, Sylhet, 
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1.2 Brief description of the agricultural 
landscape of Sundarban:
The Sundarban is a highly productive 
agricultural landscape and it has an enormous 
economic impact on the micro-economy of 
Bangladesh. This ecosystem produces more 
than 50 percent of the revenue for the forestry 
sector (Ali 1994). The Sundarban is connected 
with intensively cultivated agricultural land on 
the north and with the Bay of Bengal on the 
South. At present, four major types of livelihood 
activities are practiced: agriculture, fishery, 
wood collection, and honey collection. Paddy, 
potato, green chili, and pumpkins are the major 
crops cultivated here. Other resources of 
Sundarban’s ecosystem include timber, fuel 
wood, honey, Neepa palm tree, wildlife, and 
aquatic fauna.
2. Significance of the Sundarban:  Natural 
and Cultural Values
2.1 Natural values of Sundarban
The Sundarban mangrove ecosystem is a 
landscape with enormous natural values and 
with a great diversity of flora and fauna. The 
floristic composition of Sundarban is highly 
rich compared to many other mangrove 
ecosystems in the world. The Sundarban 
supports 25 mangrove species that are confined 
to land with salt or brackish water flow (Gopal 
B. and Chauhan M. 2006). Heining (1892) 
recorded 69 species, under 34 families, in the 
whole of the Sundarban (Bangladesh and 
India) territory. Karim (1994) reported 123 plant 
species, belonging to 22 families, representing 
30 genera in the Sundarban mangrove forest. 
Figure 1. Map showing the distribution of the mangrove forest of Sundarban in Bangladesh (Banglapedia 2011)
Figure 2. The Sundarban: Flora and Fauna, photographs by Sarangib (2016, retrieved under Creative Common License)
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The Sundarban  is dominated mostly by three 
major tree species, namely Heritiera fomes, 
Excoecaria agallocha, and Ceriops decandra 
covering 21%, 29% and 14.46% of the total area 
respectively.
 The faunal composition of the 
Sundarban is also very rich and varied. About 
50 species of mammals are reportedly found 
within Sundarban. Some of the important 
animals are the tiger (Panthera tigris), spotted 
deer (Axis axis), wild boar (Sus scrofa), and 
rhesus macaque (Macaca Mulatta). Sundarban 
is the biggest reserve of the royal Bengal tiger, 
which is considered the most precious animal 
of this region. The Sundarban is also home 
to 300 species of birds, around 50 species of 
reptiles, and eight species of amphibians.
2.2 Cultural values of Sundarban
The Sundarban is a landmark of ancient 
heritage of mythological and historical events. 
Interactions of humans, nature, and wildlife 
have given rise to a new dimension of cultural 
landscape in Sundarban, including both 
tangible and intangible heritage (for example 
honey collection, religious festivals, myths, 
music and dance, and traditional mask making). 
Nearly 3.5 million people directly depend on the 
provisional and cultural services of Sundarban 
for their livelihood. 
3. Managing Sundarban: Current 
Management Arrangements 
Historically, the Sundarban has been managed 
for a period of 150 years based on 
recommendations by a number of foresters. 
The Sundarban is currently managed by the 
Forest Department (FD) under the Ministry of 
Environment and Forests. Management 
measures are sectorial, including forest 
resource management, fisheries resource 
management, and wildlife management. The 
forest is divided by two territorial divisions 
(East and West) where Divisional Forest Officers 
are responsible for managing forest, tourism, 
and fishery resources in their respective 
territory. Moreover, the Divisional Forest Officer 
of the Wildlife Management section is 
responsible for wildlife and natural 
conservation activities (IUCN 1997).
In 1977, three wildlife sanctuaries, known as 
‘hot-spots’ (the Sundarban West, Sundarban 
East, and Sundarban South), were formed by 
Bangladesh, protecting about 23.5 % of the 
remaining area under the Bangladesh Wildlife 
Act of 1974 (Gopal and Chauhan 2006). Under 
this Act, various activities are forbidden within 
the wildlife sanctuaries, including building 
residence, cultivation of land, damage to 
vegetation, hunting, and setting of fires (IUCN 
1997). Through this approach, core habitat 
areas are surrounded by restricted-use buffer 
zones to ensure the survival of communities 
and species, which depend upon the area’s 
resources, such as food or nesting, and 
breeding sites (Gopal et al. 2006).
Figure 3. Distribution of wildlife and location of sanctuaries in Sundarban (Gopal B. and Chauhan M. 2006)
Figure 4. Administrative structure of FD for the Sundarban 
Reserve Forest (IUCN 1997)
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4. Significances of Nature-Culture 
Interactions in the Sundarban
In recent years, there has been a growing 
interest of connecting practices, both in 
management and conceptual terms, by linking 
nature and culture for better conservation 
of World Heritage sites (Trzyna 2017). 
Hence, understanding human-environment 
interactions plays a crucial role to narrow the 
gap between natural and cultural dynamics 
(Peter and Wijesuriya 2015). Nearly 3.5 million 
people living around Sundarban depend on 
ecosystem services for their livelihood. This 
interaction has given birth to a unique cultural 
landscape, with both tangible and intangible 
heritage (Table 1), whereas the effective linkage 
between natural and cultural values depends 
on how these values (tangible and intangible) 
can be incorporated with the ongoing 
conservation management. Moreover, action 
measures and management tools need to be 
developed by incorporating local community 
and traditional knowledge systems.
5. Threats and Conservation Challenges for 
the Sundarban
Even though the mangrove ecosystem 
has immense ecological value in terms of 
biodiversity, the Sundarban is under continuous 
threats of destruction. All these threats include 
both anthropogenic and natural factors. Major 
problems are associated with issues like climate 
change, oil spill, deforestation, marine traffic, 
wildlife conflict, invasive species, unregulated 
tourism and lack of involvement from locals. 
The most threatening concern for Sundarban 
is climate change induced sea level rise. It 
has been predicted that the most biodiverse 
areas in the Sundarban will be reduced from 
60% to 30% by the year 2100 (Uddin et al. 2013). 
Additionally, coastal disasters like cyclones and 
storms cause serious damage to both flora and 
fauna, which is a key reason for the mortality 
of the spotted deer (Rahman et al. 2010). 
Human-Environment-Culture Relationship in Sundarban
Intangible Tangible Mixed
Spiritual connection Small scale Fishing Cultural Heritage
Values and Identity Farming Music and Dance
Community  family Honey collection Local Myth
Sacred practice Wood collection Food preparation
Sense of ownership Community gathering Medical Plants
Traditional Knowledge System Place and Architecture 
Religious Festivals
Table 1. Human-Environment-Culture relation in Sundarban
Threats & Conflicts Prospective action measures and management tools for nature-culture  linkage
Man-wildlife conflict
● Community based precautionary measures need to be adopted to reduce tiger straying. For example, forming 
community groups, training watch dogs for better monitoring. 
● Training young villagers with nylon net fencing production technique to protect livestock. 
● Creating a community-based solar electricity production and distribution method to protect households from 
Tigers’ attacks. Women can be empowered with proper training and financial support.
Sea Level Rise
● At the local level, a place-based adaptation and mitigation plan needs to be developed and linked with 
regional planning. Mitigation should be adaptive to local inhabitants with minimal risk factor. 
● Villagers should be trained with new technologies like floating farming system, rain water harvesting, etc.
Cyclone and tides
● Integration of the Traditional Knowledge System(TKS) with early warning methods for upcoming disasters to 
reduce potential risk. 
● It is very crucial to implement local knowledge for designing the adaptation and mitigation strategies.
Oil Spill Control
● A framework for emergency oil spills should be developed by involving local people. Villagers need to be 
trained to implement spill response planning. 
● Environmental Stewardship should be promoted, ensuring quick removal of oil from the land and water in oil 
spill incidents. 
● Traditional wooden boat buildings and water routing systems should be encouraged to reduce water based 
pollution.
Deforestation
● Community Forest Management (CFM) could be implemented in the Sundarban conservation strategies as an 
effective tool to reduce deforestation in Sundarban. 
● Within CFM, a local forest management group should be created, by local inhabitants, that will be in charge of 
the forestation process and maintenance.
 
Invasive Species
● Need to develop a simple tool for monitoring invasive species growth by the local community. 
● Engaging local honey collectors with a regular monitoring process to report invasive species.
Adverse effect of  
tourism
● Traditional tourism should be replaced by Ecotourism or Green Tourism, involving local community as the key 
operator. 
● Designed places to sell agricultural products and handicrafts among tourists can boost the local economy.
Poor Conservation  
management
● There is need of better coordination among sectors and stakeholders. A multi-stakeholder resource 
management coordination team should be formulated. 
● Top-down institutional management should be replaced by a bottom-up approach. This approach should be 
holistic and based on practical processes.
Governance Gap  
in Land Management
● Involving community people with integrated resource management is crucial for sustainable conservation. 
● There is need of a strong regulatory and institutional network, including participatory approaches, and 
implementation of a sound property rights structure. 
● Multi-scale stakeholders should be integrated in one common framework for better communication.
Environmental Justice
● Ensure environmental justice principles in conservation areas by providing more access for local inhabitants 
to the resources management. Inequities of distribution of eco-cultural goods should be erased by equal 
participation.  
● Keeping balance, in terms of gender involvement, needs to be assured.
Table 2. Prospective measures for reducing threats by linking nature and culture
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Unfortunately, disaster mitigation measures 
are too slow to have an effective impact on 
habitat and biotic reconstruction in Sundarban. 
Man-wildlife conflict is another major threat 
towards the integrity of Sundarban. Scarcity of 
food often drives tigers towards nearby human 
settlements, causing damage to available 
livestock. Moreover, increasing number of 
oil spill incidents due to the port associated 
marine traffic are severely damaging mangrove 
ecosystem every year.  Frequent moving traffics 
are causing underwater noises which have an 
adverse impact on sweet water mammals, like 
river dolphins, who also suffer from collision 
injuries. In recent years, the increasing number 
of tourists and the unsustainable tourist 
management is one of the major growing 
concerns for Sundarban. A top-down approach 
to tourism activities causes a lack of integration 
with the local people. 
 Deforestation is considered as the 
oldest threat acting on Sundarban. Making 
room for agricultural land and the exploitation 
of Sundari trees for commercial industrial use 
are the key reasons for deforestation. However, 
local people mostly collect timber and leaves 
for making boats, fuel, and house making. 
 Attack of invasive species, is one of 
the biodiversity problems which has not been 
explored yet. Invasive species include both 
invasive plants and aquatic fauna, causing 
damage to ecosystem integrity. In every 
harvesting monsoon, villagers collect a huge 
amount of baby shrimps from the rivers. This 
intake of baby shrimp has a negative impact 
on the ecosystem by breaking the food chain 
cycle.  
 From the governance perspective, 
the existing conservation management of 
Sundarban is mostly forestry-based, lacking 
integration with other sectors like wildlife 
conservation and water management. The 
lack of involvement of local people with the 
conservation management is also a big flaw 
in the current conservation efforts. Economic, 
political, and institutional frameworks in the 
Sundarban are weak in terms of property 
rights and land governance. This gap in the 
governance system is influencing illegal 
activities and corruption in land management, 
forcing disparities in resource distribution.
6. Concluding Remarks
From the above discussion, it is obvious that 
a nature-culture approach can be useful to 
identify conservation problems and conflict 
management in Sundarban. Major conservation 
challenges for Sundarban mostly depend on 
the sustainable management of resources by 
reducing conflicts. This can only be achieved 
by an integrated conservation approach, by 
connecting both cultural and natural elements 
of the Sundarban landscape. In summary, by 
addressing the overall issues, which have been 
identified in this paper, a few generic concepts 
can be formulated that would be useful 
methods for connecting nature and culture for 
Sundarban’s conservation: 
i. Adopting a community-based governance 
system, with the current management 
practices of Sundarban, can ensure 
community participation in conservation 
efforts. Community Forestry Management 
(CFM) can help forest-dependent inhabitants, 
living near Sundarban, raise their voice and 
concerns for sustainable forest resource 
management and conservation.
ii. Engaging the Traditional Knowledge System 
(TKS) as a tool for natural conservation is a 
way to integrate culture and nature. 
iii. An Environmental Stewardship 
Programs (ESP) can be used to create 
trained volunteers who can do small-scale 
planning, implementation, and monitoring of 
conservation areas focusing both on natural 
and cultural heritage.
iv. Replacing the sectorial conservation 
approach of Sundarban with cross-
scale, cross-sectoral, ecosystem-based 
management can make a linkage between 
nature and culture. An integrated spatial 
planning approach for land, coast, and 
marine areas will make the bridge between 
socio-cultural wellbeing, economic needs, 
and environmental conservation.
v. Adopting alternative conservation 
approaches, such as a bio cultural approach, 
and a cultural landscape approache could 
be more useful than traditional approaches 
to establish a more integrated framework 
for sustainable conservation by connecting 
nature and culture.
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